Abstract. This paper provides the derivation of the hitting time density of an Ornstein-Uhlenbeck process to a flat boundary. The derivation relies on a change of measure approach and delivers an explicit formula. This formula is an amended expression of the result given in Leblanc and Scaillet (1998) . It corresponds to the formula given by a time substitution approach when the boundary level coincides with the mean of the invariant measure. It can for example be used to price digital up-and-in credit spread options when the logarithm of the credit spread is assumed to follow an Ornstein-Uhlenbeck process.
This paper presents the derivation of the hitting time density of an OrnsteinUhlenbeck process to a flat boundary. The method is based on a change of probability measure originally proposed by Leblanc and Scaillet (1998) . However their derivation in Appendix 4 contains computational errors although the methodology is correct. More specifically we correct the form of the change of measure to switch from an Ornstein-Uhlenbeck to a Brownian motion. A direct application of the derived density can be found in the pricing of European digital up-and-in credit spread options in the setting of Longstaff and Schwartz (1995) . In such a framework the logarithm of the credit spread is assumed to evolve according to an Ornstein-Uhlenbeck process.
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Hitting time density of an Ornstein-Uhlenbeck process
Consider the process satisfying under the probability measure Q :
whereW t is a Q−Brownian motion. This is an Ornstein-Uhlenbeck process starting from r 0 < k . We are interested in getting :
where T k = inf {t : r t ≥ k } , and k represents the boundary level.
To simplify the computations we adopt the useful time and drift changes :
Proposition 1 Ifr t is solution of (2), then the distribution of the hitting time of levelk by the Ornstein-Uhlenbeck processr t is characterized by the density :
Proof. It parallels the proof given in Leblanc and Scaillet (1998). We introduce the following change of measure :
Then under P ,r t =W t −λ t 0r u du is a Brownian motion starting fromr 0 . Furthermore :
Sincer u is conditionally onTk = t a Bessel Bridge with dimension 3 starting from x =k −r 0 and conditioned to be equal to 0 at time t, we can replace where R u is under P a three-dimensional Bessel bridge starting at x . The result follows from formula 2.5 p.18 in Yor (1992) and the well-known first passage time density of a standard Brownian motion. Q.E.D.
When the boundary level is set equal to the marginal mean of the process, equation (3) can also be obtained via a time substitution approach. Indeed, from Cox and Miller (1965) p. 229 using the time change f (t) = exp 2λt − 1 /2λr 2 0 , we can show that the problem boils down to the first passage time of a Brownian motion B f (t) to a flat boundary whenk = k − φ λ = 0. Besides we may verify that the limit of (3) coincides with the hitting time density of a standard Brownian motion whenλ goes to zero.
